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DETAILED ACTION 

1 . This office action is in response to the request for continued examination filed 
December 18, 2007. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 12/1 8/07 has been entered. 

Response to Arguments 

3. Applicant's arguments with respect to claims 170-173, 175-178 and 262-271 have been 
considered but are moot in view of the new ground(s) of rejection. 

Specification 

4. The lengthy specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting any 
errors of which applicant may become aware in the specification. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains. PatentabUity shall not be negatived by the manner in which the 
invention was made. 
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6. Claims 170, 172, 173, 175-178, 263, 265-267 and 270 are rejected under 35 

U.S.C. 103(a) as obvious over Wakabayashi (U.S. Patent No. 6,607,970) in view of Famworth et 

al. (U.S. Patent No. 6,620,73 1) and Moisture Absorption in No-Flow Underfill Materials and its 

Effect on Interfacial Adhesion to Solder Mask Coated FR4 Printed Wiring Board by Ferguson et 

al. 

In regards to claim 170, Wakabayashi discloses the following: 

a) a semiconductor die (1), circuit side, a back side, four peripheral edges, and a 
plurality of die contacts (2) on the circuit side (For Example: See Figure 15); 

b) a plurality of contact bumps (5) on the die contacts (For Example: See 

Figure 15); 

c) a first polymer layer (13) comprising a continuous layer covering the circuit 
side, the peripheral edges to the back side, the first polymer layer having a first planar surface on 
the circuit side and continuous edge polymer layers covering the peripheral edges (For Example: 
See Figure 15); and 

d) a second polymer layer (17) covering the back side having a second planar 
surface, the first polymer layer and the second polymer layer encapsulating the die on six sides 
and supporting the die, the contact bumps and the peripheral edges (For Example: See 
Figure 15); and 

e) a plurality of terminal contacts (6) on the contact bumps (For Example: See 

Figure 15). 

In regards to claim 170, Wakabayashi fails to disclose the following: 
a) a thinned die. 

However, Famworth et al. ("Famworth") discloses a semiconductor device that has a 
thinned die (For Example: See Column 8 Lines 61-67). It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the semiconductor 
of Wakabayashi to include a thinned die as disclosed in Famworth because it aids in exposing 
conductive members (For Example: See Column 8 Lines 61-67). 
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Additionally, since Wakabayashi and Famworth are both from the same field of 
endeavor, the purpose disclosed by Famworth would have been recognized in the pertinent art of 
Wakabayashi. 

b) polymer is rigidifying. 

However, Ferguson et al. ("Ferguson") discloses a semiconductor device where the 
polymer material is rigidifying (For Example: See Page 327). It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the semiconductor 
of Wakabayashi to include polymer material comprising a self planarizing thermoset underfill 
film which is rigidifying as disclosed in Ferguson because it aids in providing resistance to 
moisture (For Example: See Page 327). 

Additionally, since Wakabayashi and Ferguson are both from the same field of endeavor, 
the purpose disclosed by Ferguson would have been recognized in the pertinent art of 
Wakabayashi. 

c) the die having a selected thickness and the first polymer layer precise thickness 
and the second polymer layer having a precise thickness. 

Wakabayashi discloses the claimed invention except for a semiconductor die having a 

selected thickness and the first polymer layer precise thickness and the second poljnner layer 

having a precise thickness. It would have been obvious matter of design choice to a provide a 

semiconductor die having a selected thickness and the first polymer layer precise thickness and 

the second polymer layer having a precise thickness, since such a modification would have a 

mere change in the size of a component. A change in size is generally recognized as being 

within the level of ordinary skill in the art. See In re Rise, 105 USPQ 237 (CCPA 1955). 



Application/Control Number: 10/646,897 Page 5 

Art Unit: 2822 

Additionally, the applicant has not established the critical nature of "the die having a 
selected thickness and the first polymer layer precise thickness and the second polymer layer 
having a precise thickness." "The law is replete with cases in which the difference between the 
claimed invention and the prior art is some range or other variable within the claims. ... In such 
a situation, the applicant must show that the particular range is critical, generally by showing that 
the claimed range achieves unexpected results relative to the prior art range." In re Woodruff, 
919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir.1990). 

Finally, the following limitations make it a product by process claim: 
a) "planarized;" and b) "rigidifying." The MPEP § 21 13, states, "Even though product -by[-] 
process claims are limited by and defined by the process, determination of patentability is based 
upon the product itself The patentability of a product does not depend on its method of 
production. If the product in product-by-process claim is the same as or obvious from a product 
of the prior art, the claim is unpatentable even though the prior product is made by a different 
process." In re Thorpe, 111 USPQ 964, 966 (Fed. Cir. 1985)(citations omitted). 

A "product by process" claim is directed to the product per se, no matter how actually 
made. In re Hirao and Sato et al, 190 USPQ 15 at 17 (CCPA 1976) (footnote 3). See also In re 
Brown andSaffer, 173 USPQ 685 (CCPA 1972): In re Luck and Gainer, 177 USPQ 523 (CCPA 
1973); In re Fessmann, 180 USPQ 324 (CCPA 1974); and In re Marosi et al, 218 USPQ 289 
(CAFC 1983) final product per se which must be determined in a "product by, all of claim, and 
not the patentability of the process, and that an old or obvious product, whether claimed in 
"product by process" claims or not. Note that Applicant has the burden of proof in such cases, as 
the above caselaw makes clear. 
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In regards to claim 172, Wakabayashi fails to disclose the following: 
a) the first polymer layer comprises a thermoset underfill film. 

However, Ferguson discloses a semiconductor device where the polymer material 
comprises a self planarizing thermoset underfill film which is rigidifying (For Example: See 
Page 327). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the semiconductor of Wakabayashi to include polymer material 
comprising a self planarizing thermoset underfill film which is rigidifying as disclosed in 
Ferguson because it aids in providing resistance to moisture (For Example: See Page 327). 

Additionally, since Wakabayashi and Ferguson are both from the same field of endeavor, 
the purpose disclosed by Ferguson would have been recognized in the pertinent art of 
Wakabayashi. 

In regards to claim 173, Wakabayashi fails to disclose the following: 

a) the second polymer layer comprises a thermoset underfill film. 

However, Ferguson discloses a semiconductor device where the polymer material 
comprising a thermoset underfill film (For Example: See Page 327). It would have been obvious 
to one having ordinary skill in the art at the time the invention was made to modify the 
semiconductor of Wakabayashi to include polymer material comprising thermoset underfill film 
as disclosed in Ferguson because it aids in providing resistance to moisture (For Example: See 
Page 327). 

Additionally, since Wakabayashi and Ferguson are both from the same field of endeavor, 
the purpose disclosed by Ferguson would have been recognized in the pertinent art of 
Wakabayashi. 
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In regards to claims 175 and 270, Wakabayashi fails to disclose the following: 

a) the underfill cures and planarizes at a temperature of about 200-250, has a 
Young's modulus of about 4G Pascal, and a coefficient of thermal expansion (CTE) of about 33 
parts per million per C. 

Finally, the following limitation makes it a product by process claim: a) "the underfill 
cures and planarizes at a temperature of about 200-250, has a Young's modulus of about 4G 
Pascal, and a coefficient of thermal expansion (CTE) of about 33 parts per million per C." The 
MPEP § 21 13, states, "Even though product -by[-] process claims are limited by and defined by 
the process, determination of patentability is based upon the product itself The patentability of a 
product does not depend on its method of production. If the product in product-by-process claim 
is the same as or obvious from a product of the prior art, the claim is unpatentable even though 
the prior product is made by a different process." In re Thorpe, 111 USPQ 964, 966 (Fed. Cir. 
1985)(citations omitted). 

A "product by process " claim is directed to the product per se, no matter how actually 
made, In re Hirao and Sato et al., 190 USPQ 15 at 17 (CCPA 1976) (footnote 3). See also In re 
Brown and Safer, 173 USPQ 685 (CCPA 1972): In re Luck and Gainer, 177 USPQ 523 (CCPA 
1973); In re Fessmann, 180 USPQ 324 (CCPA 1974); and In re Marosi et al., 218 USPQ 289 
(CAFC 1983) final product per se which must be determined in a "product by, all of claim, and 
not the patentability of the process, and that an old or obvious product, whether claimed in 
"product by process " claims or not. Note that Applicant has the burden of proof in such cases, as 
the above caselaw makes clear. 
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In regards to claim 177, Wakabayashi fails to disclose the following: 

a) the die includes conductive vias in electrical communication with the die 
contacts and the contact bumps. 

However, Famworth discloses a semiconductor device that utilizes a plurality of 

conductive vias (30) in the die electrical communication with contacts (38) (For Example: See 

Figures lA-lG and Column 4 Lines 1-4). It would have been obvious to one having ordinary 

skill in the art at the time the invention was made to modify the semiconductor of Wakabayashi 

to include a plurality of conductive vias as disclosed in Famworth because it aids in providing 

electrical communication between the integrated circuit and the contacts (For Example: See 

Abstract). 

Additionally, since Wakabayashi and Famworth are both from the same field of 
endeavor, the purpose disclosed by Famworth would have been recognized in the pertinent art of 

Wakabayashi. 

In regards to claim 178, Wakabayashi discloses the following: 

a) the die contacts comprise a bond pads (For Example: See Figure 15). 

In regards to claim 263, Wakabayashi fails to disclose the following: 

a) the die terminal contacts and the contact bumps having a height selected to 
provide a desired spacing for flip chip mounting the component. 

Wakabayashi discloses the claimed invention except for a semiconductor die having die 

terminal contacts and the contact bumps having a height selected to provide a desired spacing for 

flip chip mounting the component. It would have been obvious matter of design choice to 

provide a semiconductor die having die terminal contacts and the contact bumps having a height 

selected to provide a desired spacing for flip chip mounting the component, since such a 
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modification would have a mere change in the size of a component. A change in size is 
generally recognized as being within the level of ordinary skill in the art. See In re Rise, 105 
USPQ 237 (CCPA 1955). 

Additionally, the applicant has not established the critical nature of "the die having a 
selected thickness and the first polymer layer precise thickness and the second polymer layer 
having a precise thickness." "The law is replete with cases in which the difference between the 
claimed invention and the prior art is some range or other variable within the claims. ... In such 
a situation, the applicant must show that the particular range is critical, generally by showing that 
the claimed range achieves unexpected results relative to the prior art range." In re Woodruff, 
919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir.1990). 

In regards to claim 265, Wakabayashi discloses the following: 

a) the first polymer layer on each edge comprises a portion of a polymer filled 
trench (For Example: See Figure 5 and Figure 15). 

In regards to claim 266, Wakabayashi discloses the following: 

a) the edge polymer layers and the back side have a same planar surface (For 
Example: See Figure 15). 

In regards to claim 267, Wakabayashi discloses the following: 

a) the edge polymer layers have a selected thickness which is different than a 
thickness of the first polymer layer (For Example: See Figure 15). 
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7. Claims 171 and 268 are rejected under 35 U.S.C. 103(a) as obvious over Wakabayashi 
(U.S. Patent No. 6,607,970) in view of Famworth et al. (U.S. Patent No. 6,620,73 1), Moisture 
Absorption in No-Flow Underfill Materials and its Effect on Interfacial Adhesion to Solder Mask 
Coated FR4 Printed Wiring Board by Ferguson et al and Beffa et al. (U.S. Patent 
No. 6,233,185). 

In regards to claim 171, Wakabayashi fails to disclose the following: 

a) the die comprises a tested and burned in die and the component comprises a 
known good component (KGC). 

However, Beffa et al. ("Beffa") discloses a semiconductor device that has a die that 
comprises a tested and burned in die and the component comprises a known good component 
(For Example: See Column 1 Lines 9-12). It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to modify the semiconductor of Wakabayashi 
to include a die that comprises a tested and biimed in die and the component comprises a known 
good component as disclosed in Beffa because it aids in determining which die is functional (For 
Example: See Column 1 Lines 30-32). 

Additionally, since Wakabayashi and Beffa are both from the same field of endeavor, the 
purpose disclosed by Beffa would have been recognized in the pertinent art of Wakabayashi. 

In regards to claim 268, Wakabayashi fails to disclose the following: 
a) the thinned die comprises a tested and burned in die. 

However, Beffa discloses a semiconductor device that has a die that comprises a tested 
and burned in die (For Example: See Column 1 Lines 9-12). It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the semiconductor 
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of Wakabayashi to include a die that comprises a tested and burned in die as disclosed in Beffa 
because it aids in determining which die is functional (For Example: See Column 1 Lines 30-32). 

Additionally, since Wakabayashi and Beffa are both from the same field of endeavor, the 
purpose disclosed by Beffa would have been recognized in the pertinent art of Wakabayashi. 
8. Claim 176 is rejected under 35 U.S.C. 103(a) as obvious over Wakabayashi (U.S. Patent 
No. 6,607,970) in view of Famworth et al. (U.S. Patent No. 6,620,731), Moisture Absorption in 
No-Flow Underfill Materials and its Effect on Interfacial Adhesion to Solder Mask Coated FR4 
Printed Wiring Boardhy Ferguson et al and Famworth et al. (U.S. Patent No. 6,097,087). 

In regards to claim 176, Wakabayashi fails to disclose the following: 
a) the terminal contacts arranged in a dense ball grid array. 

However, Famworth discloses a semiconductor device that has terminal contacts 
in a grid array (For Example: See Column 1 Lines 30-36). It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the semiconductor 
of Wakabayashi to include terminal contacts in a grid array as disclosed in Famworth because it 
aids in permitting high input/output capability (For Example: See Column 1 Lines 31-37). 

Additionally, since Wakabayashi and Famworth are both from the same field of 
endeavor, the purpose disclosed by Famworth would have been recognized in the pertinent art of 
Wakabayashi. 
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9. Claim 262 is rejected under 35 U.S.C. 103(a) as obvious over Wakabayashi (U.S. Patent 
No. 6,607,970) in view of Famworth et al. (U.S. Patent No. 6,620,73 1), Moisture Absorption in 
No-Flow Underfill Materials and its Effect on Interfacial Adhesion to Solder Mask Coated FR4 
Printed Wiring Board hy Ferguson et al. and Kinsman et al. (U.S. Patent No. 6,717,245). 

In regards to claim 262, Wakabayashi fails to disclose the following: 

a) the die contacts comprise a solderable metal and the contact bumps comprise 

solder. 

However, Kinsman discloses die contacts that comprise a solderable metal and the 
contact bumps comprise solder (For Example: See Column 5 Lines 1-13). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to modify the 
semiconductor of Wakabayashi to include die contacts that comprise a solderable metal and the 
contact bumps comprise solder as disclosed in Kinsman because it aids in providing a connection 
among the components (For Example: See Column 5 Lines 1-13 and Figure 2). 

Additionally, since Wakabayashi and Kinsman are both from the same field of endeavor, 
the purpose disclosed by Kinsman would have been recognized in the pertinent art of 
Wakabayashi. 

10. Claim 269 is rejected under 35 U.S.C. 103(a) as obvious over Wakabayashi (U.S. Patent 
No. 6,607,970) in view of Famworth et al. (U.S. Patent No. 6,620,731), Moisture Absorption in 
No-Flow Underfill Materials and its Effect on Interfacial Adhesion to Solder Mask Coated FR4 
Printed Wiring Board by Ferguson et al. and Lin (U.S. Patent No. 5,436,203). 

In regards to claim 269, Wakabayashi fails to disclose the following: 

a) the thinned die is contained on a semiconductor wafer having a polymer 
support dam proximate to edges thereof 
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However, Lin discloses a semiconductor device that has a polymer dam (40) (For 
Example: See Figure 4). It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify the semiconductor of Wakabayashi to include a polymer 
dam as disclosed in Lin because it aids in constraining the flow of the encapsulant (For Example: 
See Column 4 Lines 66-68). 

Additionally, since Wakabayashi and Lin are both from the same field of endeavor, the 
purpose disclosed by Lin would have been recognized in the pertinent art of Wakabayashi. 
1 1 . Claim 271 is rejected under 35 U.S.C. 103(a) as obvious over Wakabayashi (U.S. Patent 
No. 6,607,970) in view of Famworth et al. (U.S. Patent No. 6,620,731), Moisture Absorption in 
No-Flow Underfill Materials and its Effect on Interfacial Adhesion to Solder Mask Coated FR4 
Printed Wiring Board by Ferguson et al. Functional and Smart Materials by Wang. 

In regards to claim 271, Wakabayashi fails to disclose the following: 
a) the second polymer layer comprises parylene. 

However, Wang discloses a semiconductor device that has parylene (For Example: See 
4.2.3). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the semiconductor of Wakabayashi to include parylene as 
disclosed in Wang because it aids in providing high reliability (For Example: See 4.2.3). 

Additionally, since Wakabayashi and Wang are both from the same field of endeavor, the 
purpose disclosed by Wang would have been recognized in the pertinent art of Wakabayashi. 
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Conclusion 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MONICA LEWIS whose telephone number is 571-272-1838. 
If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's supervisor, 

Zandra Smith can be reached on 571-272-2429. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300 for regular and after final 
communications . 
/Monica Lewis/ 

Primary Examiner, Art Unit 2822 
March 14, 2008 



